Cloning, sequencing and expression analysis of the first cellulase gene encoding cellobiohydrolase 1 from a cold-adaptive Penicillium chrysogenum FS010.
A cellobiohydrolase 1 gene (cbh1) was cloned from Penicillium chrysogenum FS010 by a modified thermal asymmetric interlaced polymerase chain reaction (TAIL-PCR). DNA sequencing shows that cbh1 has an open reading frame of 1590 bp, encoding a putative protein of 529 amino acid residues. The deduced amino acid sequence revealed that CBHI has a modular structure with a predicted molecular mass of 56 kDa and consists of a fungal type carbohydrate binding module separated from a catalytic domain by a threonine rich linker region. The putative gene product is homologous to fungal cellobiohydrolases in Family 7 of the glycosyl hydrolases. A novel cbh1 promoter (1.3 kb) was also cloned and sequenced, which contains seven putative binding sites (5'-SYGGRG-3') for the carbon catabolite repressor CRE1. Effect of various carbon sources to the cbh1 transcription of P. chrysogenum was examined by Northern analysis, suggesting that the expression of cbh1 is regulated at transcriptional level. The cbh1 gene in cold-adaptive fungus P. chysogenum was expressed as an active enzyme in Saccharomyces cerevisiae H158. The recombinant CBHI accumulated intracellularly and could not be secreted into the medium.